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comments on the Soviet article entitled, Il! !!e !ym!los!s ol !lruses an! .

Microbes," by L."A. Z1l%ber, Uspekhi Sovremennol Biologii, 33: 81-100, 1952.
A copy of the translation of this article is available on loan at the CIA
Library,

1, This artlcle begins with the usual references to historical figures in Soviet
science and their contemporary successors, together with the customary
allusion to the dialectic method., There follow several stetements totally
without foundation and e number of notable non-sequiturs. For example, on
page one, it i stated that the viruses in the opinion of most investilgators
are, "deprived of the possibility to exist in an outer natural medium.,* In
actual fact, no one denies that viruses mey exlst extracellularly, they
merely cannot by definition multiply in the fouter medium" which is quite e
different thing. Furthermore, the fact that viruses may occasionally come
in contect with microorgsnisms is no indication, teken alone, that "special
ettention must be pald to their interaction with the microbes" (page 2,
paragraph 3), On cross infection, viruses also come in contact with argon
in the atmosphere, but no one assumes this to have any particular significance.
Tt sppears that the author regards adsorption of viruses by bacteria as
important because he believes in the Lamarkian view that the viral heredity
can be modified by Mcontact" {page 3, paragraph 2). There are some
exceptionsl instances of an effect on bacterlophages dependent on the genetic
properties of their hosts, but I know of no enalogy if bacteriophages ere
excluded, Presumably Dr. Zil'ber 1s not writing about phages, but about
viruses-that infect animel tissues. _

,,—*"”2, The experiments mentiloned on pages 4 and 5 discuss the adsorption of viruses
by yeast cells. While 1t may be true that the cells were able to remove
virus particles from their environment, s more convincing experiment would

//have shown that virus particles were concentrated on the yeast surface,
rather then merely present, Furthermore, a useful control would be
repetition & the experiment with inert particles in place of the yeast cells,
to see if loss of virus in the supernatant was the consequence of adsorption,
or of inactivation., These experiments of Turevich and Ianushevich were
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evidently not performed as carefully as those of Zeitlenk described on page
6. o

In reference to the work of Kling and collaborators (page 9) the author
appears willing to accept the possibility that poliomyelitis virus multiplies
in sewage by growth within protozoa of the genus Bodo. Although science
advances by an open minded attitude, the role of protozoa is here only a
hypothetical device intended to explain & high titer of pclio virus in the
sewage. It i1s well known that most peopls infected with polio will not show
clinical symptoms, and hence the assumption of a protozoan host capable of
supporting viral multiplication mey not be required.

- On page 10 the author draws a distinction between physico=-chemical processes

as opposed to biologlcal processes, Such a distinction is regarded as invalid
by most Western scientists. Up to this polnt there has been no evidence to
support the authors thesis, that adsorption contributes to adaptation of the
virus,

Most of the experiments described on pages 11-16 are concerned with the
attempts to cultivate the virus of variola on yeast cultures, Very few of
the experiments are quantitative in neture, but depend at best on the some~
what imprecise test of activity of specific dilutions. Quantitetive methods

. for the study of numbers of infective particles; long used by bacteriophage
~Workers, have only recently been developed for the titation of animgl viruses,

The observation of Tulfchinskaia (page 14) that the virus in yeast cultures
was detected up to the 44th generation, but control sowings from bouillon
cultures beceme negative in the 3rd-4th sowing, does not prove virus
propagation, It is entirely possible that the conditions when yeast is
present are more favorable for the survival of virus, a possibility the
author doed not seem to consider important. 4 virus preparation of high
titer could be diluted meny times on transfer and still produce an infectloen.

Numerous addifional work is cited to support the authorts theary of
symblosis. It would be easier to evaluate these pages if fewer references
were clted and more critical atiention was directed to their evaluatioen,

‘The ‘suthor has made an effort. to 1nclude some references that contradict

hia beliefs,

There are certain fairly‘simple conclusions that emerge from & atudy ef
"General Results" on pages 28=34 of the ZilWber communication, and that ars
apparent to any microblologist‘

L

.. fhe materlal dlsoussed by the author. is notable for the fact
that about 85% of. the refereneea appeared in the literature
+ before 1940, notwithstandlng the keen interest :shown: by
imleroblologlsts of all countries in the, possible extracellular: .
or non-specific cellular propagation of viruses. For example,.
Krueger, in this country, has recently claimed that bacteriophage
titers can be raigsed extracellularly, but his work probably
Involves actlvation rether thsn duplication. There is no doubt
that unsuspected- symbiesis_between virue and cell may well exist,
since it is ueusl for- a virus-cell relationship to be detected.
only if the adjustment between vimis and host. is comparatively
poor, i.e., there is -a definite pathology. : Un the other hand,
the remerksgble. thing aebout the relationships between viruses
and their -hosts is the -specifieity involved., A human strain
~of virus. might grow in the ilssues of monkeys, but is hardly
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: - 1likely to be maintained in the genetically unrelated cells of
S yeast or bacteria, As previously stated, it appears far more -
probable that yeast cells provide an extracellular environment
"highly favorable for the survivel of some kinds of viruses.
. The virtues of ¥yeast extract as a contributor to the growth
. © or survival of factitious: microerganismSare uell known to
- bacterimlogists. k R

’

In the last analysis; modern knowledge.of ¥iral grewth meintains that the virus
draws’ upon intracellular amino aclds, purines and pprimidines for the
Synthesis of its replicatlng units, and that the host range is so specific
that even elosely related- speeies may not’ serive as host. »The authors complete
lack of knowledge' of modern biochemistry and his heaVy emphasis on out-

dated literature indicate that the paper is not Worth serious: attention,

His idea is néither original nor escteric, and would have been long since -
confirmed by many mleroblologists, if capable of quantitative verification.
The numerous qualitative experiments described are for the most part without
neans for ‘eritical evaluation, Since some Russian scientists are undoubtedly
very eapable, 1t WOuld be. wnwise to- take this as a typlcal example of Soviet
Science. '

-end~
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Vol. 33, pp.82-100, 1952

On_the Symbiosis of Viruses and

¥icroben
Py

L., As Zil'ber {loscow)

Soviet blological seisnce has ascertained the decisive role
of the outer medium in the development end variability of orpanisms.,
The great Soviet scholars, Y. P. Tavlov and I, V. Yichurin in dife
ferent ways, while studying the verious phencmena of nature, came
%o one and the same pcsition on the unity of the organism and medium.
Mumerous scholsrs of cur country with T. D, Lysenke ot the head are
successfully selving the questions of development heredity, variae-
bility, and formation of spascies in centinuous harmony with condi-
tions of life. ‘

Productive use of this oprinciple, whieh has enriched Soviet
selence with the greatest thzoretical and practical achievements,
requires e detailed study of organizma in close cooperation with
the mediwn during warions and changing conditions of this inter-
action. Offering special difficuliice is a sirilar study of the
different psrasitizing orgenisms for vhich the inner wedium of
other organismg is, in certain periods of their existence, the
outer mediwr and which do not breed in the outer nstural mediws.
The viruses too belong %o such perasliizing orgenisme. The
virvses, being obligatcry cslluler parasites, in the opinion of
the majority of investigators ave depriwed of the possibility %o
aexist in an oufer natvral medium. I% is quite natural that cone
temporary virology has paid much attsntion to a study of the
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interaction of the viruses with the cells of macroorganisms. The
question even of the interaction of viruses with the outer natural
medium has been studied almost exclusively on the plane of the
investigation of the effect on viruses of temperaturse, humidity,
and other auch factors. It is easy to see that such a study
cannot give a proper idea of the interaction of viruses with the
outer natural mediva. This medium is hever sterile; it is alwvays
in one or another deg e populated with microbes, and the constant
presence of microbes in this medium cannot be ignored during the
study of the interaction of viruses with the natural medium,

in eharacterising the dialectic method, I, V. Stalin wrotes
®.-oany phencmenor; in any sphere of mature can be converted into
an absurdity if i’ is examined out of connection with the surround-.
ing conditione, in breaking away from them; and, vice versa, any
bhenomenon can b understood and substantiated if it is considered
in its indissolusle content with surrounding phenomena and its de-
pendency on the phenomens surrounding it" {"History of VKP (b),
Short Course”, p. 101; 1950.). This position of I. V. Stalin should
be a guiding cse in a study of the relationships and connections
between the c¢rganism and the medium, Only in this case, if we
shall study #1e interaction of viruses with the outer naturai
madium in cl.se connection with those conditions in which the virus
is found in vhis medium, we shall be able o understand the basic
rules of this reciprocity and take into consideration its importance
for the exi tence and propagation of the virises. ’

One c the constantly existing conditions of the outer
natural medium is the oresenes in it of microbes. An overwhelming
majority ¢ ths viruses is inevitebly found with them, not only when
they are i> be found in the outer medium but also during their
diract pe:sing over from one organism to another, since the tissues
of the corzanism through which the viruges infiltrate are not
sterile. Henes, it follows that during the study of the inter-
action «[ the viruses with the outer medium it is necesssry that
specia. attention be paid to their interaction with the microbes,

the capacity of the viruses for ‘intracelliular parasitiasm
arose u1& a result of their many cent
cours: of which ths outer medium wes altered, and the macroorganisms
and v.ruses were altered as well as the microbes that populated and
wers n contact with the outer medium of the tissue of the macro-
organ’sms,
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I% s difficult to suppose that many centuries of close cone
tact between differont living beings hava proved insensible to them
and have not led to any forms of their coexistence. It is natural,
therefore, to suppose that among the viruses and microbes there may
exist both the pheromena of symbiosis and the phenomena of antagonism
80 prevalent in nature, :

The probability of such a hypothesis is confirmed further by
the follewing considerations. It hes long been mown that microbes
can adsorb the mopt diverss substances: dyes, colloid metals, stc.
On the other hand, the capaclty of viruses to be adgorbed by differ=
ent substrates is known and nsed for developmant of mathods for
their purification. Finaliy, the capacity hss long been known of
idlled microbes to adsorb viruses. All these ‘facts make valid too
tha hypatheais of the adso:itdon of viruses by live microbes.
Similar adscrption, in whi:i closest contact cocurs hetween then
could in itself be the facior that has stipulated in the range of
e¢rolution the appesrance oi any forms of adaptation of viruses to
microbes. ' ‘

_ Thus, the study of the interaction of viruses from the outer
ratural medium requirss s study of their interaction with the
nicrobes,

Part of this greaf, problem, the phenomenon of the symblosis
of microbes and viruses, wus studied in our laboratory from 1932 to
1937 in collaboration 3ith the late F, I, Vostarukhova, to the
memery of whom this weck is dedicated. Our imvestigations attracted
the attention of other muthors, and in subsequent years rather cone
siderable literature )as been compiled on this problem, Now when
the position of the harmony of organism and medium has becoms a
gulding principle of Sovie: oiology it is opportune to supply certain
results of the study of this problem posed and studied by Scoviet
scientista, ,

We shall not set forth here in chronological order the data
to be had in literature to the pressnt time, It is more expedient
for us 4o give an account of these materisls in their logical de-
velopment, Siner the question of adsorption of viruses by micrcbes
ie quite essentinl to the study of the symbiosis between thenm and,
together with it, hes separate theorstical and practicsl 8ignifi-
cance, we shall give an account of it before the others.
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Adaorption of Viruses b

The adsorpiion of viruses by different suhatrates has re-
peatedly served as the subject of investigation of different authors,
however, the question of the adsorption of viruses by living miorobes
has almost not been studied at all.

In our investigations (Ziliber and seliseva, 1935) the ade

sorpiion was studied of the virus of variolar vaccine by the Torula

ir yeast. The choice of the yeast for expsriments on the -
%—of the sysbiocsis of viruses and microbes was stipulated by
the fact that yeusts ere widely distributed miorobes often found
in the air &nd on the skin of man., Furthermore, they are large,
easy to culture, and wellestudied microorganisms, The very same
strain, Torula kephir, was the first strain with which experiments
on symbiosls were sst up, and since these experiments gave positive
resulte we continmued working with this strein further,

Experimsnts on the study of the adsorption were set up in
the following wvay. To & suspension of yeast in physiological
solution of sodium chloride or in bouillon the virus of variolsr
vaceine was added in the form of a centrifugats or filtrate of
moist "soskoba® (scraping?) from celf or rabbit or of testicular
rabbit virus. The mixiure was left atanding in a thermostat at
37° for 2 hours, and in part of the experiments it was let stand
for 2l hours in a refrigerator at 5-6°, For contyol, the same
anount of virus was added t¢ bouillon and preserved with the same
conditions, At the expiration of the time indicatsd the mixture
was centrifuged, the deposit was washod twice with large emounts
of physiological solution, and the coatent of virus wes detormined
then in the super«charged fluid, ths wash waters, and the doposit,
To the super-charged finid cbtained fresh yeast was agaln added,
and the experiment was repeated egain. Determination of the viruvs
weg mada by titration on the sicin of rabbits or the cornea of pigs
(Translator's note: probably guinea pigs).

In the overwhelming majority of experimonts the washed
deposit of yeasts contained the virus of variclar vaccine, and
positivs results were obtained at 1: 10 and 1: 100 dilution of the
depoeit., The firat wash waters contained the virus, sometires in
conaidersble amount (up to a 1; 1000 dilution). The second wash
watars did not disclose the virus in a single experiment, The
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super-oharged fluid after first contact with the yeast did not
always give an apperent reduction of titer, especially if it was
high, but after & second contact the titer was reduced from ten
40 & thousand times.

In experiments in which the yeasts were added to the virus,
the filtrate of which had & lov titer (15100), the virus could
not be detected in the super-charged fluid after first contact.
Thase experiments revesled to us that living yeast can adeorb
the virus from variolar vaccine,

Turevich and Ianushevigh (1937) studied this questicn in
more detail in our lsboratory. They took ints account in their
experiments the pi of the medium in which the adsorption of the
virus by the yeast was studied and the yeast was precipitated and
washed (thres to five times) during 3000 revolutions of the cene
trifuge in the course of 5 mimtes,

Centrifugation was carried out a short encugh time %o avoid
even an insignificent deposit, together with the yesst, of ths
variolar virus too, Suitsble experiments showed that with the use
of moist scrapings containing a vast amount of slemsntary bodlzs
the latter are deposited, even if in an insignificant amount, during
centrifugation for a period of 10 or more mimtes., Experiments set
up during the maintenance of all these precautions with filtrates
of moist scraping revealed that yeast, aftar contact with the
variolar virus in the refrigerator for s period of 2L~i0 hours and
efter washing three times, contein this virus and provoke in
snimals typical variolar disease,

Adsorption of the virus in the most considerable amount was
noted in the aoid socne at pH ® 5,4 = 6.2, At pH ® 7,1 « 8.2 it was
lese sharply expressed srnd was not cbserved inp all omses, Atteompts
to study tho adsorption of the virus by microscopic examination
of smears did not give Turevich convincing results, At the
present time by means of electron optics (mioroscope?) this ques-
tion can be investigated in great detall, '

The question of the adsorption of the viruses by live mi-
erches was studied also by Zeitlank (1950) on types of virus of
infecticus ectromelia, Filtrates of this virus wers blendesd
through a Berkefesld V or N candle filter with suspensions of
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vardous microbes, the sbsence of ths pathogenicity of which for
mice was verifisd in preliminary experiments, The mizture was lst
gstand in a thermostat 1.5 tc 3 hours, then in the refrigerator for
20 hours, after which the fluid with miercbes not yet precipitated
was removed, and the miecrcbe depoeit was washed with repeated cen-
trifugation. For control, the same amount of virus was added to
the buffer mixture not containing microbes, and with this mixture
the sams handling was carried out as in the main experiment, The
aontent of virus wae determined by inoculation of mice 1) by .
filtrate, 2) by a mixture of filtrste and buffer, 3) by the last
wash £luid of microbes, L) by the last wash fluid of the control,
5) by the deposit of microbes washed from the filirate, and 6)

by the control precipitate. The following cultures of microbes
were tested by the author: the yellow Sarcine, the white and the
yellow Staphylogocous, §. Eycoides, ous species of yeast
(kephir, koumiss, the ross-colored, the thermophilic, and others),
Adsorpiion was studied in relation to the pH of the medium, the
temperature, the consistency of the micrcbe suspesnsion, the time
of contact of the virus with mierobes, and so forth.

All thage tests disclosod a definite capacity of the virus
of ectromelia to be adsorbed by microbes and revealed, togethsr
with this, thst the differsnt microbes possess an entirely different
capacity to adsorb the virus. Thus, for example, the stashylocoecl
and sarcima in all 35 expsrinents disclosed this capacity, whereas
the rose-colored yeast adsorbed the virus only in ome out of i
sxperiments, but in the koumisse yeast this capacity was not
genmrally cbserved, In thoss experimsnts in which the phonomenon
of adsorption was cbaerved ths wushad micrcbes gontained virus,
but ths last wash water and the controls did pot contaln virus.
It should be noted that in certain aases the virus was advorbded
by microbes almost wholly, as the experiments revealed this in
which the deposit was titrated for content of virus.

In the experiments of Zeitlenk, the same a8 in the oxperiments
of Turevich and Iamshavich, the importence of the pH of the medium
for adsorption was noted, As a rule, the adaorption procesded con-
sidersbly more fully during a slightly acid resction, with the pH
squal to 6.0-6.8, In econditions of a slightly alkaline modium
(pH = 7.L»8.4) the mmbor of positive results was considerably
reduced, The substitution of u bulfer solution of horse serum
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did not inhibit adsorption. The viros in the adsorded state proved
wore durable both to preservation in the conditions of the thermo~
stat and refrigerator ani to heating at 55° C.

It is interesting to note that the strsin of ke yesst
whiol adsorbed well the virus of variolar vaccine in sxporie
mants and the experiments of Turevich adsorbed the virus of ec-
traoelia poorly in the experiments of Zeitlenk. Thus, in the

phenomenon of adsorption both the properties of the microbe and
the properties of the virus play e role,

A1l these data havoe left no doubt of the fact that at leant
oertain viruses are adsorbed by micrcbes in the conditions of the
experiment, Does this process teke place im naturel conditions?
Faltkovich and Ianushevich (1937) have devotad special investigation
to this question,

‘ They sowed fresh variclar calf lymph in 13 10 dilution on
blood agar poured into a Petri dish. After 2 hours of standing
in a thermostat all specles of the colonies cultured were removed
from tha dish to bouillon, The bouillon cultures were introduced
intravcutanscusly into rabbits, which were killed with a blow an
the LtheSth day with the typical reactions present. The papules
on the skin thst were separated off from these rabbits were readily
cut into from ths inner side, and a small amount of exndate was
collectad, diluted with sterile physiological solution, amd in-
vestigated for the presence of the virus of the vaccine after
verification of the sterility. The presence of the virus was ese
tablished by inoculation into the cornea of rabdbit or into the
chorio=allantoid nembrans of chick embryo, with subsequent dis-
closure of the typical reaction and of the elsmentary bodies.

During the investigation of $0 strains of different microbas
hoh’oedfmmBanrm of calf lymph it was determined that out
of 39 strains of white staphylococcus 3L were bearvers of the virus
of the variola vaccine, out of 1l strains of yellew sarcina two
strains were bearers of the virus, out of 15 strains of yellow
staphylococcus six strains were bearers of the virus, and out of
22 strains of diphtherold bacillus not one contained virus.

Thus, these experiments showed that the virus of variolar

vacoine oan be adsorbed by certain microbes and, in natural condi-
tions, adsorption here tooc bearing a selective character.
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A1l these investigations of Soviet authers demonstmate with
certainty the possibility of adsorption at ledst of ceriain viruses
by micrcbes both in experimental ard in nstuml sonditions. Foreiga
authors until recently pald no attention to this questiocn,

Dujaric de la Riviers (1930) cbserved that stephylooocous isclated
from variolar calf lyeph provokes at inoculation into the skin of
rabbit veriolar pustule, and at inoculation keratisis on the cormes
of (yuinea?) pig. But the role of the staphylooecous in the re-
agtion provoied by variolar vaccine intarested him meinly.

In connection with our works, Amles (1936) studied the ad~
sorption of the virus of the vaccine by the = yeash
and by white staphylococcus snd did not chserve orption of
the virus by these microbes. In the overvhelming majority of cases
Amias used in his experiments a washed suspension of elementery
bodles, in the preparation of which their sdsorption capacity was
possibly changed, Moreover, he did not take inte account the pH
of the medium in which the adsorption occurs, It is surprising
that Amies did not observe the precipitetion of the elementary bodies
duping their centrifugation for a period of 30 minutes at 3500 revo-
lutions per mimte. In the above-mentioned experimsnts of Turevich
the precipitation, as indicated, occurred st & far earlier pericd,
and Amiss should have Deen able to detect the virus in the yesst
and staphylococcus precipitates if not in an adsorbed state, then
as & result of the setiling during centrifugation. However, Amies
reports no such data. It is entirely likwly that Amies® nsgative
results were stipulated by the use of washed slementary bodics
and the unfavorsble hydrogen figure of the medium in which the
experiments of adsorption wers conducied,

In connection with our data cited abovs, as &lsc in connetw
tion with cbservations that established the frequent cccurrence in
the outer medium of the virus of poliomyelitis, foreign investigators
tco have occupied themrelves in recent years with the quastion of
the possibility of adsorption and the carrier abllity in gensral
of viruses by microbes.

In cur works i% has been pointed ocut that the survival of
viruses in the outer medium is possibly stipulated by their sym-
biogis with micrcbes. This opinion to¢ is placed at the dass of
the works of foreign investigators, Kling and his collaborators,
0)in, Pshreeus and Norlin, (15L2) studied the pressnce of the virus
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of poliomyelitis in sewer waters of one of the Stockholm distrists.
The puxber of virus detected was s0 considezreble that it was neoes-
sary to agsume either the possibility of the carrying of the virus
by all the residents of this district (sbout 100,000 persons) or

its multiplication in the sewer watsre. The suthorw expressed the
hypothesis that this multiplication ogours in sysbiesis with protozoe
of the gemus Bodo.

Evans and Osterud (1546) tried to ssoertsin whether the virus
of poliomyelitis propagates in cultures with protosom (the Bodo
gerus, Monas, and several others) by adding 16 cultures grown in
the most Tavorable conditions a suspension af spinal cord containe
ing the virus, After inocubation, for & period of Seli days, rescw-
ings were made., Ths fluid of different gensrstions, treated with
sther and centrifuged for riddance of bacteria, was introduced in%eo
the brein of monkeys, The sxperizsnts disclosed no propsgation of
virus in the protosca cultures, The suthors 4id not study the phe-
nowenon of the adsorption of the virus by the sdarcorganiems.

The sxperiments of other authors have disclosed, however, &
oartain possibility of adsorption and the sbility of protosoz and
bacteria to carry the virus of poliomyslitis.

Toomey and coworkers, Takacs and Scheaffer, (1548) studied
the possibility of the sbility of Anoceba  to earry the vims
of poliomyelitis. The anthors culfired ! as in water to which
bacteria, killed by boiling, had besn added. After contact with the
virus of poliomyelitis the smebas were repeatedly weshed (up to 1l
times) with water and were then introdused imto the brain of rdos,

nts revealesd that smebas can trep the virus of poliomyelitis
or adsord it securely on their surface, Washed with 50 ce, of
sterile water from five to 11 times, they still infected mics, pro-
ducing the typical disease, The authors note that the virus vas not
detacted in the £ifth wash water, but was detected in the llth, -
and they explain this by the fact that only prolonged washing
destroyed the manbrans of the ameba and admitted the virus ts the
surrounding fluid, Microscopic investigation actually disclosed
considersble demolition of the amsbas alfter the 1lth washing. The
virus was not discovered in the amehas 3, L, and 6 days after con~
taet,

Recently Young, Felsenfeld, and Byrd (1949) (here printed
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as Houng, in the bibliography as Young) disclosed thw possibility
of the virus of policmyelitis (the Iansing strain) o be sdsorbed
by E. hys%w ¢s, a8 well as by the in baoillus snd by &

. bagillus. It is interesting to note that the
authors cbserved the great fsrmnity of the virus sdsorbed by the
amebes and bacteria to the tenmperature $. The
amebas contained the adsorbed virus after L8 hours of insubation
of the cultures in the thermostats No propagation of ths wirus
was observed by the suthors.

a
€

The sggregate of all of the sbove-mentionsed facts lesve: N0
doubt that the viruses are adsorbed by microbes and protoxos both
in experimental and in natural conditions,

This adsorption is not the ususl physicoechemiosl proce:d
although it proceeds during definite physico-chemioal econdditions.
The adsorption of the viruses by the microbeés bears & pelegtiva
character stipulated by the viological and not the phmieonchemical
pecu}iarities that have a hand in the reaction of the microorganisns .
Ons and the same virus is adsorozd to an entirely different degres,
or is not odsorbed at all, by the various microbes in one and the
same conditions. On the other hand, different viruses oan ve ade
sorbed by one and ths same microorganism, All this permite think-
ing that the phenomencn of adsorption of virasss by micrcbes i3 a
piclogical phenomendon cornscted with the adaptation of the virus 7
the outer medium. , o

| Sysbiotic Cultures
m above-mentioned considerations have given occasion o
suppose the poesibility not only of the sdsorption of viruses vy

micrebes but also thelr mitiplication in the microbe cells.
Suitable sxperiments wers set up by us and later on by other irrestie
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The Virus of Variolar Vaccine

In 1932 we reported (Zil'ber and Vostrukhova - translator's
notes the latter is spelled Vostroukhova in the bibllography -,
1932, 1933) on the possibility of growing the virus of variclar
vaccine for a prolonged period in a bouillon gulture of yeast,

The filtrate of damp "szoskoba® (7scraping) was added to & 2a3-hour
culture of Torule kephir yeast, and this culture was let stard in

the thermostal at 37§ C. Resowings were made every three days in

a test tube with ordinary meat-peptone bouilloen. 1In control test

tubes ths virus was added to the bouillon without yeast, and sow-

ings were made at the sams tims. The contant of virus in the test
tubes was studied by intrecorneal inooulstion of pigs, as well as

by intracutansous and intratesticular Inoculation of rabbits. In

these experimonts we used tha Torula kephir strain.

Symbiotic cultures of the variola virvs, which can be trans-
ferred ten times with preservation of virulency, were obtained by
the abovs-menticned method. One of the cultures was transferred
over more than one and a half years and still kept its activity
after the 120th resowing. A study of theee cultures had revealed
that they have a number of pecullarities that distinguish the virus
in these cultures from the ordirary virus of the vaccins. One of
these pecullaritiss cconsisvec of the fact that the cultures did not
tain at cutanscus inoculatlion, but took well at intracutsnsous
introdnetion, as well as at intratesticular and intrsacerebral
inoculation of rabbits and pigs, provoking typiocal alterations snd
the sesumilation of slemantary bodies (translator's note: sams &s
inclusion bodies) in the tisstves. The cultures took well also at
inoculation into the cornes ¢f enimals. The lack of the sapaclity
in symbiotic cultures to take at cutaneous inoculation was
stipulsted possibly by the close connection of the virus with
the yeast cell). DIxperimanis in which such inoculation was suc-
cessful Af the cultures were cerefully pulverized beforehand in 2
mortar with send served as preoof of this hypothesie. The virlenuy
of synbiotic cultures was inthe first ten generations rather high,
Thus, for example, strain 662 in the 3%th generation took at dilu-
tion of 1: 100,000, strair 305 took in the 2%th genaration at dilu-
tion of l: 50,000, etec.

Ths greatest dilution at which inoculation was observed o
take waz that of 1: 500,000, However, far from all strains had
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similsr viruléncy, and it did not remain comstent. After sewversl
Ndscades" (tens) of gensrations the virulenay usually dropped
rather considerably. A special investigation mads together with
V. D, Timakov showed that not every yeast cell 1 a vires bearer.
A person is sasily convinced of this at sowing & snbiotic culture
on agar and at studying the virus content of each colony. Ab
selscting colonies that contsin virus and st resowing them on
bouillon it was possible to increase considersbly the virulenoy ¢f
the symbiotic culture and to maintain 1t by this method at a high

In all cases st successful incculation the culture always
suceeeded in disclosing elementary (inclusiom) bodies in the
tissues. But all attempts to disclose elemsntary bodies in the
cultures produced no results, A study of the antigenic properties
of symbiotic cultures disclosed their capacity to cause irmmnity
and the formation of antibodies to the variolar virus a certain
time after inoculaticn, However, the intersity of this process
was not very sharply expresced. Thus, for exampls, the sers of
rebbits immunized by symbictic cultures coxpletely neutralized
10 infecticus doses of variolar calf lysph neutralisstion of 20 or
100 dogen was not conctant. Pigs and rabbits immnised by cultures
proved immne to suhssquent inceulation by 10 infectiocus dases of
variolar calf lymph, but this immnity wes relatively brief and
w63 not observed in all cases. Thus, the etudy of the antigenie
properties of symbiotic cultures disclosed the presence in them of
the variolar virus, but with somswhat altered properties,

A histological study of the skin of & rebbit inoculated with
symblotic cultures dicclosed typleal alterations and Guarnieri
bodies {Khurginas, 1935). '

It should bs pointed out that the symbiotic cultures ob-
tained by us of variolar virus were turned over to three institutes -
to the L. A. Tarasevich Control (Institute), to the TsIFM, and to
the Kherkov Mechnikovw (Metchrikeff) Institute, Investigation of
these culturse, both in the generetions cbtained by us and in sub-
sequent. ones, disclosed the presence in them of the variolar virus
(ci1'gut, 1935; Korol'kova, 19363 Khsstovich and Shur, 1935).

The aggregate of all these data have permitted us to make
the conclusion that the virus of variolar vaccine can be propagated
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in symbiotic cultures wth certain yvasts and such cultures can bo
regsown for & long time in the lsboratory. It is entirely natural
that adeptation to yesst cells causes an alteration of the proper:ies
of a virus, This alteration is not, however, steble, and the virus
from a yeast culture passed through animal tissues quickly returnd

" to its initial propertiss.

Our imvestigations on symblotic cultures of the virus of
weriola wers verified and confirmed by a rumber of authors,

Gil'gut (1935) ctudied the symbiotic cultures of 16 streins
of variolar vaccine with kephir yeast. In experiments from six of
these straine symbiotic ures showed quick weakenming in the firet
generations and in 21l the rest the virus was detected in cultures
of the 8th, 9th, 17th, 19th, 20th, and 23d generations. Also
successful were csrtain of the suthor's experiments at cultivation
of the virus in symbictic cultures with stephylococcus and sarcira.
Determination of ths pregance of the virus in the cultures was done
by inmoculation into the correa, elementary bodies always being dis-
coversd in positive ecmses, Cutaneous inoculation of raboits with
syrbiotie eultures produced no results, &3 was also the caee in cur
experimente. At intracutancous inoculation of yeast oultures into
rebbits the suthors obserwed only slight reactions and not once
observed generalisation., Ore of our yeast tultures of the virus
of variola, brought by us in the laborstery to the 7hth generaticn,
wes sent %o Dr, Gil'gut, and she stili detected the virus in this
culture after 13 further gsrsrations (up to the 87th inclusivaly.,
The immunity test in seven yabbits inoculated with symbiotic
cultuves by smearing on their skins undiluted oalf lymph gave nega-
tiwve resulte. Ths suthor, however, indicates that these results
were atipulated by negligidle reaction or by 1is absenoe at
inoceulation of ths ouitures.

Koroltkova {1935) studied three strains of symblotic cultures
of the virus of the variolar vaccina, two of which were cbtained
from our lshoratory (Lith and Bth generatiors) and one was cbtained
by sowing in kephir yeast the virus of the neurovaccine, The first
two proved stYIl active in ths 34th and 20th generations, the latier
in the 26th generation, The activity was controlled by inoculatian
into pig cornea and into the skin of rabbit, and the spescificity
in a considersble poriion of the experiments was ocorfirmed by the

Approved For Release 2001/09/07 : CIA-RDP80-00926A007300280001-2



X

Approved For Release 2001/09/07 : CIA-RDP80-00926A007300280001-2

] 3._2& o

discovery of elementery bodies, The author notes that the intra-
cuticular inoculations of rabbits "ware attendsd by the formaticn
of poclmarke over the whole surface of the integument, reaction °
ususlly having been lecking at the place of the introduction of
the needle end the poclmaris having appeared at a‘ distance of

2-=3 em, from the plece of injection®, Inoculations of culturss
into hsiferm wors unsuccossful,

Positive results of cultivating the virus of varlols in gy
biosis with the yeast wars slso cbtained by Issbolinskii, Levisov,
end Cherniak (1935), The activity of the cultures was maintsined
in their experime